The effect of deletion of cyclooxygenase-2, prostaglandin receptor EP2, or EP4 in bone marrow cells on osteoclasts induced by mouse mammary cancer cell lines.
The inducible prostaglandin (PG) synthesis enzyme, cyclooxygenase-2 (COX-2), is involved in osteoclast (OC) formation in cocultures of mouse mammary cancer cell lines (MMT060562 or BALB/c-MC) and bone marrow cells through production of PGE(2). There are four PGE(2) receptors but only the EP2 and EP4 receptors are reported to be important for OC formation. We have investigated the role of COX-2, EP2 receptor, and EP4 receptor in marrow cells for osteoclastogenesis in cocultures of cancer cells and bone marrow cells. We cocultured cancer cell lines with bone marrow cells from COX-2 knockout (-/-), EP2 -/- or EP4 -/- mice compared to wild-type mice. In addition, an EP4 receptor antagonist (EP4 RA) was added in some cocultures. Disruption of COX-2 gene in bone marrow cells had no effect on PGE(2) production and OC formation in cocultures with MMT060562, while it abrogated PGE(2) production and OC formation in cocultures with BALB/c-MC. Disruption of the EP2 gene in bone marrow cells had no effect on OC formation in the cocultures, while disruption of the EP4 gene in bone marrow cells abrogated OC formation in the cocultures. Furthermore, EP4 RA suppressed OC formation and prevented the increase in receptor activator of nuclear factor kappaB ligand (RANKL) mRNA levels in the cocultures. We conclude that COX-2 in cancer cells is responsible for PGE(2) and OC production in cocultures with MMT060562, while COX-2 in bone marrow cells, not cancer cells, is responsible for PGE(2) and OC production in cocultures with BALB/c-MC, and EP4 receptors are essential for OC formation in both cocultures.